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Background: The normal left ventricle (LV) demonstrates twisting in its short axis that is counterclockwise (CCW) at the apex and decreases in 
magnitude towards the base, where it has a slight clockwise orientation. This rotation, in part determined by fiber orientation, has implications for 
systolic and diastolic function. We examined ventricular mechanics in a single ventricle (SV) fetal mouse model using Vector Velocity Imaging (VVI; 
Siemens) to test whether ventricular twist is abnormal in an unlooped primitive ventricle.
Methods: We obtained ultrasound images of 9 mutant mouse fetuses with right atrial isomerism and SV and 11 normal control mouse fetuses 
at E16.5 and E18.5 days of gestation with a 15 MHz linear array transducer. Short axis views near the apex of the SV (mutant fetuses) and the LV 
(normal fetuses) were acquired. Offline analysis was performed to evaluate peak ventricular twist and rate of diastolic untwisting.
Results: Ventricular CCW twist near the LV apex was measured at -2.4º to -4.3º in the normal mouse fetuses (mean -2.8º ±1.4º). All SV fetuses 
showed dyssynchrony of segmental activation with very little twist, with values measured at -0.2º to -1º (mean -0.3º ± 0.4º; p ≥ 0.01). Similarly, 
diastolic untwisting was dyssynchronous and minimal in magnitude.
Conclusions: This univentricular fetal mouse model showed markedly reduced ventricular twist, which we believe reflects altered apical ventricular 
muscle fiber orientation as shown by diffusion tensor MRI studies of these hearts.
